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æï 5()(5(1&(6

$LQVZRUWKñý%ï(ïñý:ï/ïý+DVNHOOñý$ï6ïý/HRQýDQGý'ï5ïý-DFREVñý-Uïýýìääêïýý&RPSHQGLXPýRIý3K\VLFDO
$FWLYLWLHVãýý&ODVVLILFDWLRQýRIý(QHUJ\ý&RVWVýRIý+XPDQý3K\VLFDOý$FWLYLWLHVïýý0HGïý6FLïý6SRUWVý([HUïý
ëèãæìðåíï

$NODQGñý*ïñý7ïý+DUWZHOOñý7ïý-RKQVRQýDQGý:ï5ïý:KLWPRUHïýýìäåèïýý0HDVXULQJý+XPDQý([SRVXUHýWR
&DUERQý0RQR[LGHýLQý:DVKLQJWRQñý'ï&ïñýDQGý'HQYHUñý&RORUDGRñý'XULQJýWKHý:LQWHUýRIýìäåëðìäåêïý
(QYLURQïý6FLïý7HFKQROïýýìäãäììðäìåï

$OORWWñý5ï:ïñý0ïý.HOO\ýDQGý&ï1ïý+HZLWWïýýìääëïýý%HKDYLRUýRIý8UEDQý'XVWý&RQWDPLQDWHGýE\
&KHUQRE\Oý)DOORXWãýý(QYLURQPHQWDOý+DOI¤OLYHVýDQGý7UDQVIHUý&RHIILFLHQWVïýý(QYLURQïý6FLïý7HFKQROï
ëçãëìéëðëìéæï

cVWUDQGñý,ïýýìäçíïýý$HURELFý:RUNý&DSDFLW\ýLQý0HQýDQGý:RPHQýZLWKý6SHFLDOý5HIHUHQFHýWRý$JHïý
$FWDïý3K\VLROïý6FDQGïýýéäõ6XSSïýìçäôï

%HQQHWWñý%ï*ïýýìäåìïýý7KHý([SRVXUHý&RPPLWPHQWý0HWKRGýLQý(QYLURQPHQWDOý3ROOXWDQW
$VVHVVPHQWïýý(QYLURQïý0RQLWïý$VVHVVïýýìãëì¤êçï

%HQQHWWñý%ï*ïýýìäåëïýý([SRVXUHýRIý0DQýWRý(QYLURQPHQWDOý1LFNHOý¤ý$Qý([SRVXUHý&RPPLWPHQW
$VVHVVPHQWïýý6FLïý7RWDOý(QYLURQïýýëëãëíê¤ëìëï

%UDLQDUGñý-ïýDQGý'ïý%XUPDVWHUïýýìääëïýý%LYDULDWHý'LVWULEXWLRQVýIRUý+HLJKWýDQGý:HLJKWýRIý0HQýDQG
:RPHQýLQýWKHý8QLWHGý6WDWHVïýý5LVNý$QDO\VLVïýýìëãëçæðëæèï

%XFNñý5ï-ïñý.ï$ïý+DPPHUVWURPñýDQGý3ï%ïý5\DQïýýìääèïýý(VWLPDWLQJý/RQJðWHUPý([SRVXUHVýIURP
6KRUWðWHUPý0HDVXUHPHQWVïýý-ïý([SRVïý$QDOïýDQGý(QYLURQïý(SLGHPïýèñýêèäðêæêï

%XUHDXýRIý&HQVXVïýýìääéïýý673ìèéãýý&HQVXVý7UDFWýRIý:RUNýE\ý&HQVXVý7UDFWýRIý5HVLGHQFHïýý8ï6ï
'HSDUWPHQWýRIý&RPPPHUFHñý3RSXODWLRQý'LYLVLRQñý-RXUQH\ðWRð:RUNýDQGý0LJUDWLRQý6WDWLVWLFV
%UDQFKï

%XUHDXýRIý&HQVXVïýýìääèïýý$PHULFDQý+RXVLQJý6XUYH\ýIRUýWKHý'HQYHUý0HWURSROLWDQý$UHDýLQýìääèïý
&XUUHQWý+RXVLQJý5HSRUWVïýý5HSRUWý1Rïý+ìæíîäèðéçïýý8ïý6ïý'HSDUWPHQWýRIý&RPPHUFHïý

%XUPDVWHUñý'ï(ïýDQGý.ïýYRQý6WDFNHOEHUJïýýìääìïýý8VLQJý0RQWHý&DUORý6LPXODWLRQVýLQý3XEOLF
+HDOWKý5LVNý$VVHVVPHQWVãýýý(VWLPDWLQJýDQGý3UHVHQWLQJý)XOOý'LVWULEXWLRQVýRIý5LVNïýý-ïý([SRVïý$QDOï
(QYLURQïý(SLGHPïýýìãéäìðèìëï

%XUPDVWHUñý'ï(ïýDQGý(ï$ï&ý&URXFKïýýìääæïýý/RJQRUPDOý'LVWULEXWLRQVýRIý%RG\ý:HLJKWýDVýD
)XQFWLRQýRIý$JHýIRUý0DOHVýDQGý)HPDOHVýLQýWKHý8QLWHGý6WDWHVñýìäæç¤ìäåíïýý5LVNý$QDO\VLVïý
ìæãéääðèíèïý

&DODEUHVHñý(ï-ïýDQGý(ï-ïý6WDQHNïýýìääèïýý5HVROYLQJý,QWHUWUDFHUý,QFRQVLVWHQFLHVýLQý6RLOý,QJHVWLRQ
(VWLPDWLRQïýý(QYLURQïý+HDOWKý3HUVSïýýìíêãéèéðéèæï
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&$5%ïýýìääåDïýý&DOLIRUQLDý$LUý5HVRXUFHVý%RDUGïýý'HYHORSPHQWýRIýDý0RGHOýIRUý$VVHVVLQJý,QGRRU
([SRVXUHýWRý$LUý3ROOXWDQWVïýý5HSRUWý1Rïý,(ðëçêìïýý6DFUDPHQWRñý&$ãýý5HVHDUFKý'LYLVLRQïýý-DQXDU\ï

&$5%ïýýìääåEïýý&DOLIRUQLDý$LUý5HVRXUFHVý%RDUGïýý0HDVXULQJý&RQFHQWUDWLRQVýRIý6HOHFWHGý$LU
3ROOXWDQWVý,QVLGHý&DOLIRUQLDý9HKLFOHVïýý&RQWUDFWý1Rïýäèðêêäïýý6DFUDPHQWRñý&$ãýý5HVHDUFK
'LYLVLRQïýý'HFHPEHUï

&RPPLVVLRQýRIý5LVNý$VVHVVPHQWýDQGý5LVNý0DQDJHPHQWýõ&5$50ôïýýìääæïýý5LVNý$VVHVVPHQWýDQG
5LVNý0DQDJHPHQWýLQý5HJXODWRU\ý'HFLVLRQð0DNLQJïýý)LQDOý5HSRUWñý9ROXPHýëï

&RQWLQXLQJý6XUYH\ýRIý)RRGý,QWDNHVýE\ý,QGLYLGXDOVýõ&6),,ôýìääçýDQGýWKHý'LHWýDQGý+HDOWK
.QRZOHGJHý6XUYH\ýìääéðäçïýý)RRGýDQGý1XWULHQWý,QWDNHýE\ý,QGLYLGXDOVýLQýWKHý8QLWHGý6WDWHVýE\ýDQG
$JHñýìääéðäçïýý1)6ý5HSRUWý1Rýäçðëïýý8ï6ïý'HSDUWPHQWýRIý$JULFXOWXUHï

&XOOHQñý$ï&ïýDQGý+ï&ïý)UH\ïýýìäääïýý3UREDELOLVWLFý7HFKQLTXHVýLQý([SRVXUHý$VVHVVPHQWãý$
+DQGERRNýIRUý'HDOLQJýZLWKý9DULDELOLW\ýDQGý8QFHUWDLQW\ýLQý0RGHOVýDQGý,QSXWVïýý3OHQXPý3UHVVñ
1HZý<RUNï

'DLVH\ñý-ï0ïñý.ï5ï5ïý0DKDQDPDýDQGý$ï7ïý+RGJVRQïýýìääåïýý7R[LFý9RODWLOHý2UJDQLFý&RPSRXQGV
LQý6LPXODWHGý(QYLURQPHQWDOý7REDFFRý6PRNHãýý(PLVVLRQý)DFWRUVýIRUý([SRVXUHý$VVHVVPHQWïýý-ï
([SRVïý$QDOïý(QYLURQïý(SLGHPïýýåãêìêðêêéï

'DYLVñý6ïñý3ïý:DOOHUñý5ïý%XVFKERPñý-ïý%DOORXýDQGý3ïý:KLWHïýýìääíïýý4XDQWLWDWLYHý(VWLPDWHVýRIý6RLO
,QJHVWLRQýLQý1RUPDOý&KLOGUHQý%HWZHHQýWKHý$JHVýRIýëð\HDUVýDQGýæð\HDUVý¤ý3RSXODWLRQðEDVHG
(VWLPDWHVý8VLQJý$OXPLQXPñý6LOLFRQñýDQGý7LWDQLXPýDVý6RLOý7UDFHUý(OHPHQWVïýý$UFKïý(QYLURQï
+HDOWKïýýéèãììëðìëëï

'URSSRñý-ï*ïñý-Uïñý-ï:ïý%XFNñý'ï/ïý6WUHQJHýDQGý%ï/ïý+RRSHVïýýìääëïýý5LVNý&RPSXWDWLRQýIRU
(QYLURQPHQWDOý5HVWRUDWLRQý$FWLYLWLHVïýý-ïýRIý+D]ïý0DWïýýêèãêéìðêèëï

'XDQñý1ïýýìäåëïý0RGHOVýIRUý+XPDQý([SRVXUHýWRý$LUý3ROOXWLRQïýý(QYLURQPHQWý,QWHUQDWLRQDOýýåã
êíèï

(UVKRZñý$ï*ïýDQGý)ï3ïý&DQWRUïýýìäåäïýý7RWDOý:DWHUý,QWDNHýDQGý7DSZDWHUý,QWDNHýLQýWKHý8QLWHGý
6WDWHVãýý3RSXODWLRQðEDVHGý(VWLPDWHVýRIý4XDQWLOHVýDQGý6RXUFHVïýý5HSRUWýSUHSDUHGýXQGHUý1DWLRQDO
&DQFHUý,QVWLWXWHý2UGHUýúëçêð0'ðåìíëçéýZLWKýWKHý/LIHý6FLHQFHVý5HVHDUFKý2IILFHñý)HGHUDWLRQýRI
$PHULFDQý6RFLHWLHVýIRUý([SHULPHQWDOý%LRORJ\ñý%HWKHVGDñý0'ï

)UHLMHUñý-ï,ïñý+ï-ïý7Kïý%ORHPHQñý6ïýGHý/RRVñý0ïý0DUUDñý3ï-ï$ïý5RPERXWñý*ï0ïý6WHHQWMHVýDQGý0ï3ï
YDQý9HHQïýýìääæïýý0RGHOOLQJý([SRVXUHýRIýWKHý'XWFKý3RSXODWLRQýWRý$LUý3ROOXWLRQïýý,Qãýý%ï-ï0ïý$OHñ
0ï3ï0ïý-DQVVHQñýDQGý0ï-ï0ïý3UXSSHUVñýHGVïýý3URFHHGLQJVýRIýWKHý5LVNýäæãý,QWHUQDWLRQDO
&RQIHUHQFHý0DSSLQJý(QYLURQPHQWDOý5LVNVýDQGý5LVNý&RPSDULVRQñý5$,ý,QWHUQDWLRQDOý&RQJUHVV
&HQWUHñý$PVWHUGDPñý7KHý1HWKHUODQGVñýSSïýìíèðìììï
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*HQHUDOý6FLHQFHVý&RUSRUDWLRQýõ*6&ôïýýìäååïýý3&*(06ý8VHU©Vý*XLGHñý5HOHDVHýìïíïýý&RQWUDFWý1Rï
çåðíëðéëåìïýý3UHSDUHGýIRUý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý2IILFHýRIý7R[LFý6XEVWDQFHVñ
([SRVXUHý(YDOXDWLRQý'LYLVLRQï

*HRUJRSRXORVñý3ï*ïñý$ïý:DOLDñý$ïý5R\ýDQGý3ï-ïý/LR\ïýýìääæïýý,QWHJUDWHGý([SRVXUHýDQGý'RVH
0RGHOLQJýDQGý$QDO\VLVý6\VWHPïýýìïý)RUPXODWLRQýDQGý7HVWLQJýRIý0LFURHQYLURQPHQWDOýDQG
3KDUPDFRNLQHWLFý&RPSRQHQWVïýý(QYLURQïý6FLïý7HFKQROïýýêìãìæðëæï

*OHQñý*ïñý<ïý/DNNDGLñý-ï$ïý7LSSHWWýDQGý0ïýGHOý9DOOHð7RUUHVýõ3UHSDUHGýE\ý0DQ7HFK
(QYLURQPHQWDOý7HFKQRORJ\ñý,QFïôïýýìääæïýý'HYHORSPHQWýRIý1(5/î&+$'ãý7KHý1DWLRQDOý([SRVXUH
5HVHDUFKý/DERUDWRU\ý&RQVROLGDWHGý+XPDQý$FWLYLW\ý'DWDEDVHïýý(3$ý&RQWUDFWý1Rïýçåð'èðííéäï

+D\HVñý6ï5ïñý&ïý6HLJQHXUýDQGý*ï:ïý/XQGEHUJïýýìäåéïýý1XPHULFDOý0RGHOLQJýRIý2]RQHý3RSXODWLRQ
([SRVXUHãý$SSOLFDWLRQýWRýDý&RPSDULVRQýRIý$OWHUQDWLYHý2]RQHý6WDQGDUGVïýý6DQý5DIDHOñý&$ãý
6\VWHPVý$SSOLFDWLRQVñý,QFïý

+D\HVñý6ï5ïýDQGý*ï:ïý/XQGEHUJïýýìäåèïýý)XUWKHUý,PSURYHPHQWýDQGý6HQVLWLYLW\ý$QDO\VLVýRIýDQ
2]RQHý3RSXODWLRQý([SRVXUHý0RGHOïýý6DQý5DIDHOñý&$ãýý6\VWHPVý$SSOLFDWLRQVñý,QFïý

+HLOñý'ï3ïñý3ï6ïý)UHHGVRQñý/ï(ïý$KOTXLVWñý-ïý3ULFHýDQGý-ï0ïý5LSSHïýýìääèïýý1RQH[HUFLVHý5HJUHVVLRQ
0RGHOVýWRý(VWLPDWHý3HDNý2[\JHQý&RQVXPSWLRQïýý0HGïý6FLïý6SRUWVý([HUïýýëæãèääðçíçï

-HQNLQVñý3ï/ïñý7ï-ïý3KLOOLSVñý(ï-ïý0XOEHUJñýDQGý6ï3ïý+XLïýýìääëïýý$FWLYLW\ý3DWWHUQVýRIý&DOLIRUQLDQVãý
8VHýRIýDQGý3UR[LPLW\ýWRý,QGRRUý3ROOXWDQWý6RXUFHVïýý$WPRVïý(QYLURQïýýëç$ãëìéìðëìéåï

-HQNLQVñý5ï$ïñý$ïý3DODXVN\ñý5ï:ïý&RXQWVñý&ï.ïý%D\QHñý$ï%ïý'LQGDOýDQGý0ï5ïý*XHULQïýýìääçïý
([SRVXUHýWRý(QYLURQPHQWDOý7REDFFRý6PRNHýLQý6L[WHHQý&LWLHVýLQýWKHý8QLWHGý6WDWHVýDVý'HWHUPLQHG
E\ý3HUVRQDOý%UHDWKLQJý=RQHý$LUý6DPSOLQJïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýçãéæêðèíëï

-RKQVRQñý7ï5ïñý/ïý:LMQEHUJñý-ïý&DSHOýDQGý9RVWDOïýýìääëDïýý7KHý8VHýRIý$FWLYLW\ý'LDU\ý'DWDýWR
(VWLPDWHýWKHý3UREDELOLW\ýRIý([SRVXUHýWRý$LUý3ROOXWLRQïýý,Qãýý5ï/ïý%XUJOXQGñýHGïýý7URSRVSKHULF
2]RQHýDQGýWKHý(QYLURQPHQWý,,ïýý3LWWVEXUJKñý3$ãýý$LUýDQGý:DVWHý0DQDJHPHQWý$VVRFLDWLRQñýSSï
æìêðæëéï

-RKQVRQñý7ïñý-ïý&DSHOñý5ïý3DXOýDQGý/ïý:LMQEHUJïýýìääëEïýý(VWLPDWLRQýRIý&DUERQý0RQR[LGH
([SRVXUHVýDQGý$VVRFLDWHGý&DUER[\KHPRJORELQý/HYHOVýLQý'HQYHUý5HVLGHQWVý8VLQJýDý3UREDELOLVWLF
9HUVLRQýRIý1(0ïýý&RQWUDFWý1Rïýçåð'2ðííçëïýý3UHSDUHGýE\ý,QWHUQDWLRQDOý7HFKQRORJ\ý&RUSRUDWLRQ
IRUý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý-XO\ï

-RKQVRQñý7ïñý0ïý0F&R\ýDQGý-ïý&DSHOïýýìääêDïýý(QKDQFHPHQWVýWRýWKHý+D]DUGRXVý$LUý3ROOXWDQW
([SRVXUHý0RGHOýõ+$3(0ôýDVý$SSOLHGýWRý0RELOHý6RXUFHý3ROOXWDQWVïýý&RQWUDFWý1Rïýçåð'2ðííçëïý
3UHSDUHGýE\ý,QWHUQDWLRQDOý7HFKQRORJ\ý&RUSRUDWLRQýIRUý8ïý6ý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñ
2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý6HSWHPEHUï
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-RKQVRQñý7ïñý0ïý0F&R\ñý-ïý&DSHOñý0ïý$OEHUWVýDQGý%ïý0RUULVRQïýýìääêEïýý(VWLPDWLRQýRI
,QFUHPHQWDOý%HQ]HQHý([SRVXUHVýDQGý$VVRFLDWHGý&DQFHUý5LVNVý$WWULEXWDEOHýWRýDý3HWUROHXP
5HILQHU\ý:DVWHý6WUHDPý8VLQJýWKHý+D]DUGRXVý$LUý3ROOXWDQWý([SRVXUHý0RGHOýõ+$3(0ôïýý3DSHU
SUHVHQWHGýDWýWKHýåçWKý$QQXDOý0HHWLQJýRIýWKHý$LUýDQGý:DVWHý0DQDJHPHQWý$VVRFLDWLRQñý3DSHU
ú$ìêåäñý'HQYHUñý&RORUDGRï

-RKQVRQñý7ï5ïýýìääèïýý5HFHQWý$GYDQFHVýLQýWKHý(VWLPDWLRQýRIý3RSXODWLRQý([SRVXUHýWRý0RELOH
6RXUFHý3ROOXWDQWVïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýèãèèìðèæìï

-RKQVRQñý7ïñý-ïý:DUQDVFKñý0ïý0F&R\ñý-ïý&DSHOýDQGý0ïý5LOH\ïýýìääçDïýý'HYHORSPHQWDOý5HVHDUFK
IRUýWKHý+D]DUGRXVý$LUý3ROOXWDQWý([SRVXUHý0RGHOýõ+$3(0ôýDVý$SSOLHGýWRý0RELOHý6RXUFH
3ROOXWDQWVïýý&RQWUDFWý1Rïýçêð'ðêííäéïýý3UHSDUHGýE\ý,QWHUQDWLRQDOý7HFKQRORJ\ý&RUSRUDWLRQýIRU
8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý)HEUXDU\ï

-RKQVRQñý7ïñý-ïý&DSHOýDQGý0ïý0F&R\ïýýìääçEïýý(VWLPDWLRQýRIý2]RQHý([SRVXUHVý([SHULHQFHGýE\
8UEDQý5HVLGHQWVý8VLQJýDý3UREDELOLVWLFý9HUVLRQýRIý1(0ýDQGýìääíý3RSXODWLRQý'DWDïýý&RQWUDFWý1Rï
çåð'2ðííçëïýý3UHSDUHGýE\ý,QWHUQDWLRQDOý7HFKQRORJ\ý&RUSRUDWLRQýIRUý8ï6ïý(QYLURQPHQWDO
3URWHFWLRQý$JHQF\ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý$SULOïý

-RKQVRQñý7ïñý-ïý&DSHOñý0ïý0F&R\ýDQGý-ïý0R]LHUïýýìääçFïýý(VWLPDWLRQýRIý2]RQHý([SRVXUHV
([SHULHQFHGýE\ý2XWGRRUý:RUNHUVýLQý1LQHý8UEDQý$UHDVý8VLQJýDý3UREDELOLVWLFý9HUVLRQýRIý1(0ïý
&RQWUDFWý1Rïýçêð'ðêííäéïýý3UHSDUHGýE\ý,QWHUQDWLRQDOý7HFKQRORJ\ý&RUSRUDWLRQýIRUý8ï6ï
(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý$SULOï

-RKQVRQñý7ïñý0ïý:HDYHUýDQGý-ïý0R]LHUïýýìääåïýý9DULDWLRQýRIý5HVLGHQWLDOý$LUý([FKDQJHý5DWHV
XQGHUý6FULSWHGý9HQWLODWLRQý&RQGLWLRQVïýý3DSHUýSUHVHQWHGýDWýWKHý,QWHUQDWLRQDOý6\PSRVLXPýRQýWKH
0HDVXUHPHQWVýRIý7R[LFýDQGý5HODWHGý3ROOXWDQWVñý$LUýDQGý:DVWHý0DQDJHPHQWý$VVRFLDWLRQñý&DU\ñ
1&ñý6HSWHPEHUýì¤êñýìääåï

-RKQVRQñý7ïñý*ïý0LKODQñý-ïý/D3RLQWHñý.ïý)OHWFKHUýDQGý-ïý&DSHOïýýìäääïýý(VWLPDWLRQýRIý&DUERQ
0RQR[LGHý([SRVXUHVýDQGý$VVRFLDWHGý&DUER[\KHPRJORELQý/HYHOVýLQý'HQYHUý5HVLGHQWVý8VLQJ
S1(0î&2ýõ9HUVLRQýëïíýôïýý&RQWUDFWý1Rïýçåð'çðííçéïýý3UHSDUHGýE\ý75-ý(QYLURQPHQWDOñý,QFïýIRU
8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý0DUFKï

-RKQVWRQñý3ï.ïñý&ï$ïý&LQDOOLñý-ï5ïý*LUPDQñýDQGý3ï:ïý.HQQHG\ïýýìääçïýý3ULRULW\ý5DQNLQJýDQG
&KDUDFWHUL]DWLRQýRIý,QGRRUý$LUý6RXUFHVïýý,Qý&KDUDFWHUL]LQJý6RXUFHVýRIý,QGRRUý$LUý3ROOXWLRQýDQG
5HODWHGý6LQNý(IIHFWVïýý%ïý$ïý7LFKHQRUñý(Gïýý$670ý673ýìëåæïý$PHULFDQý6RFLHW\ýIRUý7HVWLQJýDQG
0DWHULDOVïýýêäëðéííï

-RQHVý.ï&ïñý7ïý.HDWLQJñý3ïý'LDJHýDQGý$ï&ïý&KDQJïýýìääìïýý7UDQVSRUWýDQGý)RRGý&KDLQý0RGHOLQJ
DQGýLWVý5ROHýLQý$VVHVVLQJý+XPDQý([SRVXUHVýWRý2UJDQLFý&KHPLFDOVïýý-ïý(QYLURQïý4XDOïýýëíãêìæð
êëäï

.DWFKñý9ïý/ïýDQGý0ïý:ïý3DUNïýýìäæèïýý0LQXWHðE\ð0LQXWHý2[\JHQý5HTXLUHPHQWýDQGý:RUN
(IILFLHQF\ýIRUý&RQVWDQWðORDGý([HUFLVHýRIý,QFUHDVLQJý'XUDWLRQïýý5HVïý4ïýýéçãêåðéæï
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.OHSHLVñý1ïñý3ïý6ZLW]HUñýHWýDOïýýìääéïýý$ý7RWDOý+XPDQý([SRVXUHý0RGHOýõ7+(0ôýIRUý5HVSLUDEOH
6XVSHQGHGý3DUWLFOHVïýý$LUýDQGý:DVWHý0DQDJHPHQWý$VVRFLDWLRQý0HHWLQJï

/DJXVý$SSOLHGý7HFKQRORJ\ïýýìääèïýý$LUý([FKDQJHý5DWHVýLQý1RQðUHVLGHQWLDOý%XLOGLQJVýLQ
&DOLIRUQLDïýý'RFXPHQWý1Rïý3éííðäìðíêéïýý3UHSDUHGýIRUýWKHý&DOLIRUQLDý(QHUJ\ý&RPPLVVLRQïý

/DZñý3ï/ïñý3ï-ïý/LR\ñý0ï3ïý=HOHQNDñý$ï+ïý+XEHUýDQGý7ï5ïý0F&XUG\ïýýìääæïýý(YDOXDWLRQýRIýD
3UREDELOLVWLFý([SRVXUHý0RGHOýDSSOLHGýWRý&DUERQý0RQR[LGHýõS1(0î&2ôýXVLQJý'HQYHUý3HUVRQDO
([SRVXUHý0RQLWRULQJý'DWDïýý-ïý$LUý÷ý:DVWHý0DQDJHïý$VVRFïýýéæãéäìðèííï

/DZU\Nñý1ïñý3ï-ïý/LR\ñýDQGý&ï3ïý:HLVHOïýýìääèïýý([SRVXUHýWRý9RODWLOHý2UJDQLFý&RPSRXQGVýLQýWKH
3DVVHQJHUý&RPSDUWPHQWýRIý$XWRPRELOHVýGXULQJý3HULRGVýRIý1RUPDOýDQGý0DOIXQFWLRQLQJ
2SHUDWLRQïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýèãèììðèêìï

/D\WRQñý'ï:ïñý/ï5ïý$QVSDXJKñý.ï7ïý%RJHQýDQGý7ïý6WUDXPHïýýìääëïýý5LVNý$VVHVVPHQWýRIý6RLOð
EDVHGý([SRVXUHVýWRý3OXWRQLXPýDWý6DIHW\ð6KRWý6LWHVý/RFDWHGýRQýWKHý1HYDGDý7HVWý6LWHýDQG
$GMRLQLQJý$UHDVïýý8&5/ð,'ðììëçíè'5ïýý/LYHUPRUHñý&$ãýý/DZUHQFHý/LYHUPRUHý1DWLRQDO
/DERUDWRU\ï

/LR\ñý3ï-ïýDQGý-ï0ïý'DLVH\ïýýìääíïýý7R[LFý$LUý3ROOXWLRQïýý&KHOVHDñý0,ãýý/HZLVý3XEOLVKHUVï

/LR\ñý3ï-ïñý/ïý:DOODFHýDQGý(ïý3HOOL]]DULïýýìääìïýý,QGRRUî2XWGRRUñýDQGý3HUVRQDOý0RQLWRUýDQGý%UHDWK
$QDO\VLVý5HODWLRQVKLSVýIRUý6HOHFWHGý9RODWLOHý2UJDQLFý&RPSRXQGVý0HDVXUHGýDWý7KUHHý+RPHV
'XULQJý1HZý-HUVH\ý7($0ý¤ýìäåæïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýìãéèðçìï

/XUPDQQñý)ï:ïñý$ï0ïý:LQHUýDQGý6ï'ï&RORPHïýýìääíïýý'HYHORSPHQWýDQGý$SSOLFDWLRQýRIýDý1HZ
5HJLRQDOý+XPDQý([SRVXUHýõ5(+(;ôý0RGHOïýý,Qãýý7RWDOý([SRVXUHý$VVHVVPHQWý0HWKRGRORJ\ïý
3LWWVEXUJKñý3$ãýý$LUýDQGý:DVWHý0DQDJHPHQWý$VVRFLDWLRQñýSSïýéæåðéäåï

/XUPDQQñý)ï:ïñý6ï'ïý&RORPHýDQGý+ïý+RJRïýýìääëïýý0RGHOLQJý&XUUHQWýDQGý)XWXUHý+XPDQ
([SRVXUHýWRý2]RQHýLQý6RXWKHUQý&DOLIRUQLDïýý,Qãýý5ï/ïý%XUJOXQGñýHGïýý7URSRVSKHULFý2]RQHýDQGýWKH
(QYLURQPHQWý,,ïýý3LWWVEXUJKñý3$ãýý$LUýDQGý:DVWHý0DQDJHPHQWý$VVRFLDWLRQñýSSïýæëèðæééï

/XUPDQQñý)ïýDQGý(ïý.RUFïýìääéïý&KDUDFWHUL]DWLRQýRIý+XPDQý([SRVXUHýWRý2]RQHýDQGý30ðìíýLQýWKH
6DQý)UDQFLVFRý%D\ý$UHDñý5HSRUWý1Rïý67,ðäêìèíìéìçð)5ïý6RQRPDý7HFKQRORJ\ñý,QFïý6DQý5DIDHOñ
&$ï

0DF,QWRVKñý'ï/ïñý-ïý;XHñý+ïý2]ND\QDNñý-ï'ïý6SHQJOHUýDQGý3ï%ïý5\DQïýýìääèïýý$ý3RSXODWLRQðEDVHG
([SRVXUHý0RGHOýIRUý%HQ]HQHïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýèãêæèðéíêï

0F&XUG\ñý7ïýDQGý7ïý-RKQVRQïýýìäåäïýý'HYHORSPHQWýRIýDý+XPDQý([SRVXUHý0RGHOýIRUý2]RQHï
3DSHUýSUHVHQWHGýDWýWKHý7RWDOý([SRVXUHý$VVHVVPHQWý0HWKRGRORJ\¤$ý1HZý+RUL]RQñý(3$î$:0$
6SHFLDOW\ý&RQIHUHQFHñý/DVý9HJDVñý19ï
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0F&XUG\ñý7ï5ïýýìääéïýý+XPDQý([SRVXUHýWRý$PELHQWý2]RQHïýý,Qãýý'ï-ïý0F.HHñýHGïýý7URSRVSKHULF
2]RQHãý+XPDQý+HDOWKýDQGý$JULFXOWXUDOý,PSDFWVïýý$QQý$UERUñý0,ãýý/HZLVý3XEOLVKHUVñýSSïýåèðìëæï

0F&XUG\ñý7ïýýìääèïýý(VWLPDWLQJý+XPDQý([SRVXUHýWRý6HOHFWHGý0RWRUý9HKLFOHý3ROOXWDQWVý8VLQJ
WKHý1(0ý6HULHVýRIý0RGHOVãýý/HVVRQVýWRýEHý/HDUQHGïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïèãèêêðèèíï

0F&XUG\ñý7ïýýìääæïýý0RGHOLQJýWKHý'RVHý3URILOHýLQý+XPDQý([SRVXUHý$VVHVVPHQWVãýý2]RQHýDVýDQ
([DPSOHïýý5HYLHZVýLQý7R[LFRORJ\ïýýìãêðëêï

0F&XUG\ñý7ïýýìäääïýý&RQFHSWXDOý%DVLVýIRUý0XOWLðURXWHý,QWDNHý'RVHý0RGHOLQJý8VLQJýDQý(QHUJ\
([SHQGLWXUHý$SSURDFKïýý-RXUQDOýRIý([SRVXUHý$QDO\VLVýDQGý(QYLURQPHQWDOý(SLGHPLRORJ\
DFFHSWHGýIRUýSXEOLFDWLRQï

0F.RQHñý7ï(ïýDQGý3ï%ïý5\DQïýýìäåäïýý+XPDQý([SRVXUHVýWRý&KHPLFDOVý7KURXJKý)RRGý&KDLQVãý
$QýXQFHUWDLQW\ýDQDO\VLVïýý(QYLURQïý6FLïý7HFKQROïýýëêãììèéðììçêï

0F.RQHñý7ï(ïýDQGý-ï,ïý'DQLHOVïýýìääìïýý(VWLPDWLQJý+XPDQý([SRVXUHý7KURXJKý0XOWLSOHý3DWKZD\V
IURPý$LUñý:DWHUñýDQGý6RLOïýý5HJXOïý7R[LFROïý3KDUPDFROïýýìêãêç¤çìï

0F.RQHñý7ï(ïýýìääêDïýýý&DO72;ñýDý0XOWLPHGLDý7RWDOð([SRVXUHý0RGHOýIRUý+D]DUGRXVZDVWHV
6LWHVý3DUWý,ãý([HFXWLYHý6XPPDU\ïýý8&5/ð&5ðììéèçñý3Wïý,ïýý/LYHUPRUHñý&$ãýý/DZUHQFH
/LYHUPRUHý1DWLRQDOý/DERUDWRU\ï

0F.RQHñý7ï(ïýýìääêEïýý&DO72;ñýDý0XOWLPHGLDý7RWDOð([SRVXUHý0RGHOýIRUý+D]DUGRXVý:DVWHV
6LWHVý3DUWý,,ãýWKHý'\QDPLFý0XOWLPHGLDý7UDQVSRUWýDQGý7UDQVIRUPDWLRQý0RGHOïý
8&5/ð&5ðìììéèçñý3Wïý,,ïýý/LYHUPRUHñý&$ãýý/DZUHQFHý/LYHUPRUHý1DWLRQDOý/DERUDWRU\ñ

0F.RQHñý7ï(ïýýìääêFïýý&DO72;ñýDý0XOWLPHGLDý7RWDOð([SRVXUHý0RGHOýIRUý+D]DUGRXVý:DVWHV
6LWHVý3DUWý,,,ãý7KHý0XOWLSOHð3DWKZD\ý([SRVXUHý0RGHOïýý8&5/ð&5ðìììéèçñý3Wïý,,,ïýý/LYHUPRUHñ
&$ãýý/DZUHQFHý/LYHUPRUHý1DWLRQDOý/DERUDWRU\ï

0HUFLHUñý-ïñý$ïý9DUUD\ñý0ïý5DPRQDW[Rñý%ïý0HUFLHUýDQGý&ïý3UpIDXWïýýìääìïýý,QIOXHQFHýRI
$QWKURSRPRUSKLFý&KDUDFWHULVWLFVýRQý&KDQJHVýLQý0D[LPDOý([HUFLVHý9HQWLODWLRQýDQGý%UHDWKLQJ
3DWWHUQý'XULQJý*URZWKýLQý%R\Vïýý(XUïý-ïý$SSOïý3K\VLROïýýçêãëêèðëéìï

0HUPLHUñý-ïñý-ï0ïý6DPHWñý:ï(ïý/DPEHUWýDQGý7ï:ïý&KLFNïýýìääêïýý(YDOXDWLRQýRIýWKHý5HODWLRQVKLS
%HWZHHQý+HDUWý5DWHýDQGý9HQWLODWLRQýIRUý(SLGHPLRORJLFý6WXGLHVïýý$UFKïý(QYLURQïý+HDOWKïýýéåãëçêð
ëçäï

0LOOHUñý6ï/ïñý6ïý%UDQRIIýDQGý:ï:ïý1D]DURIIïýýìääåïýý([SRVXUHýWRý7R[LFý$LUý&RQWDPLQDQWVýLQ
(QYLURQPHQWDOý7REDFFRý6PRNHãýDQý$VVHVVPHQWýIRUý&DOLIRUQLDý%DVHGýRQý3HUVRQDOý0RQLWRULQJ
'DWDïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýåãëåæðêììï

0RUJDQñý*ïý0ïýDQGý0ïý+HQULRQïýýìääíïý8QFHUWDLQW\ãý$ý*XLGHýWRý'HDOLQJýZLWKý8QFHUWDLQW\ýRQ
4XDQWLWDWLYHý5LVNýDQGý3ROLF\ý$QDO\VLVïý&DPEULGJHñý&DPEULGJHý8QLYHUVLW\ý3UHVVï
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0XUUD\ñý'ïý0ïýDQGý'ïý(ïý%XUPDVWHUïýýìääèïýý5HVLGHQWLDOý$LUý([FKDQJHý5DWHVýLQýWKHý8QLWHGý6WDWHVã
(PSLULFDOýDQGý(VWLPDWHGý3DUDPHWULFý'LVWULEXWLRQVýE\ý6HDVRQýDQGý&OLPDWLFý5HJLRQïýý5LVN
$QDO\VLVïýýìèãéèäðéçèïýý

1DJGDñý1ï/ïñý+ï(ïý5HFWRUýDQGý0ï'ïý.RRQW]ïýýìäåæïýý*XLGHOLQHVýIRUý0RQLWRULQJý,QGRRUý$LU
4XDOLW\ïýý:DVKLQJWRQñý'ï&ïãýý+HPLVSKHUHý3XEOLVKLQJý&RUSRUDWLRQï

1D]DURIIñý:ï:ïýDQGý*ï5ïý&DVVïýýìäåçïýý0DWKHPDWLFDOý0RGHOLQJýRIý&KHPLFDOO\ý5HDFWLYH
3ROOXWDQWVýLQý,QGRRUý$LUïýý(QYLURQïý6FLïý7HFKQROïýýëíãäëéðäêéï

1D]DURIIñý:ï:ïýDQGý*ï5ïý&DVVïýýìäåäïýý0DWKHPDWLFDOý0RGHOLQJýRIý,QGRRUý$HURVROý'\QDPLFVï
(QYLURQïý6FLïý7HFKQROïýýëêãìèæðìççï

1DWLRQDOý5HVHDUFKý&RXQFLOýõ15&ôïýýìääìïýý+XPDQý([SRVXUHý$VVHVVPHQWýIRUý$LUERUQHý3ROOXWDQWVã
$GYDQFHVýDQGý2SSRUWXQLWLHVïýý:DVKLQJWRQñý'ï&ïãýý1DWLRQDOý$FDGHP\ý3UHVVï

15&î1DWLRQDOý$FDGHP\ýRIý6FLHQFHVýõ1$6ôïýýìääéïýý6FLHQFHýDQGý-XGJPHQWýLQý5LVNý$VVHVVPHQWïý
:DVKLQJWRQñý'ï&ïãýý1DWLRQDOý$FDGHP\ý3UHVVï

2WWñý:ïýýìäåëïýý&RQFHSWVýRIý+XPDQý([SRVXUHýWRý$LUý3ROOXWLRQïýý(QYLURQïý,QWïýýæãìæäðìåçï

2WWñý:ïýýìäåéïýý([SRVXUHý(VWLPDWHVý%DVHGýRQý&RPSXWHUý*HQHUDWHGý$FWLYLW\ý3DWWHUQVïýý-ïý&OLQï
7R[LFROïýýëìãäæðìëåï

2WWñý:ï5ïñý'ïý0DJHýDQGý/ïý:DOODFHïýýìäååïýý9DOLGDWLRQýRIýWKHý6LPXODWLRQýRIý+XPDQý$FWLYLW\ýDQG
3ROOXWDQWý([SRVXUHýõ6+$3(ôý0RGHOýXVLQJý3DLUHGý'D\VýIURPýWKHý'HQYHUñý&RORUDGRñý&DUERQ
0RQR[LGHý)LHOGý6WXG\ïýý$WPRVïý(QYLURQïýýëëãëìíìðëììêï

2WWñý:ïñý/ïý/DQJDQñýHWýDOïýýìääëïýý$ý7LPHý6HULHVý0RGHOýIRUý&LJDUHWWHý6PRNLQJý$FWLYLW\ý3DWWHUQVã
0RGHOý9DOLGDWLRQýIRUý&DUERQý0RQR[LGHýDQGý5HVSLUDEOHý3DUWLFOHVýLQýDý&KDPEHUýDQGýDQ
$XWRPRELOHïýý-RXUQDOýRIý([SRVXUHý$QDO\VLVýDQGý(QYLURQPHQWDOý(SLGHPLRORJ\ïýýëõ6XSSOïýëôã
ìæèðëííï

2WWý:ýâý6ZLW]HUý3ýâý:LOOLWVý1ïýýìääéïýý&DUERQýýPRQR[LGHýýH[SRVXUHVýýLQVLGHýýDQýýDXWRPRELOH
WUDYHOLQJýRQýDQýXUEDQýDUWHULDOýKLJKZD\ïýý-ïý$LUý÷ý:DVWHý0DQDJHïý$VVRFïýýééõåôãìíìíðå

g]ND\QDNñý+ïñý3ï%ïý5\DQñý*ï$ïý$OOHQýDQGý:ï$ïý7XUQHUïýýìäåëïýý,QGRRUý$LUý4XDOLW\ý0RGHOLQJãý
&RPSDUWPHQWDOý$SSURDFKýZLWKý5HDFWLYHý&KHPLVWU\ïýý(QYLURQïý,QWïýýåãéçìðéæìï

g]ND\QDNñý+ïñý-ïý;XHñý-ïý6SHQJOHUñý/ïý:DOODFHñý(ïý3HOOL]]DULýDQGý3ïý-HQNLQVïýýìääçïýý3HUVRQDO
([SRVXUHýWRý$LUERUQHý3DUWLFOHVýDQGý0HWDOVãýýý5HVXOWVýIURPýWKHý3DUWLFOHý7($0ý6WXG\ýLQý5LYHUVLGHñ
&DOLIRUQLDïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýçãèæðæåï

g]ND\QDNñý+ïýýìäääïýý3HUVRQDOýFRPPXQLFDWLRQýõHOHFWURQLFýPDLOýFRUUHVSRQGHQFHôï
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g]ND\QDNý+ïñý=XIDOOñý0ïñý%XUNHñý-ïñý;XHñý-ïñý=LGHNñý-ïýýìäääDïýý3UHGLFWLQJý3RSXODWLRQý([SRVXUHVýWR
30ìíýDQGý30ëïèïýý3UHVHQWHGýDWý30ý&ROORTXLXPñý'XUKDPñý1&ïýý-XQHñýìäääïýý

g]ND\QDNý+ïñý=XIDOOñý0ïñý%XUNHñý-ïñý;XHñý-ïñý=LGHNñý-ïýýìäääEïýý$ý3UREDELOLVWLFý3RSXODWLRQ
([SRVXUHý0RGHOýIRUý30ìíýDQGý30ëïèïýý3UHVHQWHGýDWýäWKý&RQIHUHQFHýRIýWKHý,QWHUQDWLRQDOý6RFLHW\
RIý([SRVXUHý$QDO\VLVñý$WKHQVñý*UHHFHïýý6HSWHPEHUýèðåñýìäääïý

3DOPDñý7ïñý0ïý5LOH\ýDQGý-ï(ïý&DSHOïýýìääçïýý'HYHORSPHQWýDQGý(YDOXDWLRQýRIý(QKDQFHPHQWVýWRýWKH
+D]DUGRXVý$LUý3ROOXWDQWý([SRVXUHý0RGHOýõ+$3(0ð06êôïýý&RQWUDFWý1Rïýçêð'2ðêííäéïý
3UHSDUHGýE\ý,QWHUQDWLRQDOý7HFKQRORJ\ý&RUSRUDWLRQýIRUý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñ
2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý6HSWHPEHUï

3DQJXOXULñý6ïñý7ïý-RKQVRQýDQGý-ïý&DSHOïýýìääåïýý'HYHORSPHQWýRIýS+$3ð3&ý0RGHOãýý$ý6XPPDU\
5HSRUWïýý&RQWUDFWý1Rïýçêð'ðêííäéïýý3UHSDUHGýE\ý,QWHUQDWLRQDOý7HFKQRORJ\ý&RUSRUDWLRQýIRUý8ï6ï
(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVñý-XQHýìääåï

3KLOOLSVñý.ïñý0ï&ïý%HQWOH\ñý'ï$ïý+RZDUGýDQGý*ïý$OYiQïýýìääåïýý$VVHVVPHQWýRIý(QYLURQPHQWDO
7REDFFRý6PRNHýDQGý5HVSLUDEOHý6XVSHQGHGý3DUWLFOHý([SRVXUHVýIRUý1RQVPRNHUVýLQý.XDODý/XPSXU
8VLQJý3HUVRQDOý0RQLWRULQJïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýåãèìäðèéëï

4XDFNHQERVVñý-ï-ïñý0ïý.U]\]DQRZVNLýDQGý0ï'ïý/HERZLW]ïýýìääìïýý([SRVXUHý$VVHVVPHQW
$SSURDFKHVýWRý(YDOXDWHý5HVSLUDWRU\ý+HDOWKý(IIHFWVýRIý3DUWLFXODWHý0DWWHUýDQGý1LWURJHQý'LR[LGHïý
-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýìãåêðìíæï

5DXQHPDDñý7ïñý0ïý.XOPDODñý+ïý6DDULñý0ïý2OLQýDQGý0ï+ïý.XOPDODïýýìäåäïýý,QGRRUý$LUý$HURVRO
0RGHOý¤ý7UDQVSRUWý,QGRRUVýDQGý'HSRVLWLRQýRIý)LQHýDQGý&RDUVHý3DUWLFOHVïýý$HURVROý6FLïý7HFKQROïý
ììãììðëèï

5,90ñý9520ñý:9&ïýýìääéïýý8QLIRUPý6\VWHPýIRUýWKHý(YDOXDWLRQýRIý6XEVWDQFHVýõ86(6ôñ
9HUVLRQýìïíïýý9520ý'LVWULEXWLRQý1Rïýìììééîìèíïýý1DWLRQDOý,QVWLWXWHýRIý3XEOLFý+HDOWKýDQG
(QYLURQPHQWDOý3URWHFWLRQýõ5,90ôý0LQLVWU\ýRIý+RXVLQJñý6SDWLDOý3ODQQLQJýDQGý(QYLURQPHQW
õ9520ôýñý0LQLVWU\ýRIý:HOIDUHñý+HDOWKñýDQGý&XOWXUDOý$IIDLUVýõ:9&ôñý7KHý+DJXHñý7KH
1HWKHUODQGVï

5RGGLQñý(OOLVñýDQGý6LGGLTHHïýýìäæäïýý%DFNJURXQGý'DWDýIRUý+XPDQý$FWLYLW\ý3DWWHUQVñý9ROVïý,ýDQG
,,ï§ýý65,ý,QWHUQDWLRQDO

5RVHQEDXPñý$ï6ïñý*ï(ïý$QGHUVRQýDQGý*ï:ïý/XQGEHUJïýýìääéïýý8VHU©Vý*XLGHýWRýWKHý6RXWKý&RDVW
5LVNýDQGý([SRVXUHý$VVHVVPHQWý0RGHOý¤ý9HUVLRQýëýõ6&5($0ð,,ôýIRUýWKHý3HUVRQDOý&RPSXWHUïý
6DQý5DIDHOñý&$ãýý6\VWHPVý$SSOLFDWLRQVý,QWHUQDWLRQDOï

5RZODQGñý7ï:ïñý-ï$ïý$XFKLQDFKLHñý7ï-ïý.HHQDQýDQGý*ï0ïý*UHHQïýýìäåæïýý3K\VLRORJLFý5HVSRQVHV
WRý7UHDGPLOOý5XQQLQJýLQý$GXOWýDQGý3UHSXEHUWDOý0DOHVïýý,QWHUïý-ïý6SRUWVý0HGïýýåãëäëðëäæïýýý

5\DQñý3ï%ïñý-ï'ïý6SHQJOHUñýDQGý5ïý/HW]ïýýìäåêïýý7KHý(IIHFWVýRIý.HURVHQHý+HDWHUVýRQý,QGRRU
3ROOXWDQWý&RQFHQWUDWLRQVãýýDý0RQLWRULQJýDQGý0RGHOLQJý6WXG\ïýý$WPRVïý(QYLURQïýýìæãìêêäï
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6$,ïýýìäääïýý6\VWHPVý$SSOLFDWLRQVý,QWHUQDWLRQDOïýý8VHU©Vý*XLGHãý$VVHVVPHQWý6\VWHPýIRU
3RSXODWLRQý([SRVXUHý1DWLRQZLGHýõ$63(1ñý9HUVLRQýìïìôý¤ý9ROXPHVý,ýDQGý,,ïýý6<6$33ðäåîëèUëï
5HVHDUFKý7ULDQJOHý3DUNñý1&ãýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñý2IILFHýRIý$LUý4XDOLW\
3ODQQLQJýDQGý6WDQGDUGVï

6FKRILHOGñý:ï1ïýýìäåèïýý3UHGLFWLQJý%DVDOý0HWDEROLFý5DWHñý1HZý6WDQGDUGVñýDQGý5HYLHZýRI
3UHYLRXVý:RUNïýý+XPïý1XWUïý&OLQïý1XWUïýýêä&õ6XSSïìôãèðéìï

6HGPDQñý5ï0ïýDQGý5ï-ïý0DKPRRGïýýìääéïýý6RLOý,QJHVWLRQýE\ý&KLOGUHQýDQGý$GXOWVý5HFRQVLGHUHG
8VLQJýWKHý5HVXOWVýRIý5HFHQWý7UDFHUý6WXGLHVïýý-ïý$LUý÷ý:DVWHý0DQDJHïý$VVRFïýýééãéìðìééï

6HJDñý.ïýDQGý0ïý)XJDVïýýìääìïýý'LIIHUHQWý$SSURDFKHVýWRýWKHý$VVHVVPHQWýRIý+XPDQý([SRVXUHýWR
1LWURJHQý'LR[LGHïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýìãëëæðëêéï

6WDQHNñý(ï-ïñý(ï-ïý&DODEUHVHñý.ïý0XQGWñý3ïý3HNRZýDQGý.ï%ïý<HDWWVïýýìääåïýý3UHYDOHQFHýRIý6RLO
0RXWKLQJîLQJHVWLRQýDPRQJý+HDOWK\ý&KLOGUHQý$JHGýìýWRýçïýý-ïýRIý6RLOý&RQWDPïýýæãëëæðëéëï

6WRFNñý7ï+ïñý'ï-ïý.RWFKPDQýDQGý&ï)ïý&RQWDQWïýýìäåèïýý7KHý(VWLPDWLRQýRIý3HUVRQDOý([SRVXUHVýWR
$LUý3ROOXWDQWVýIRUýDý&RPPXQLW\ðEDVHGý6WXG\ýRIý+HDOWKý(IIHFWVýLQý$VWKPDWLFVý¤ý'HVLJQýDQG
5HVXOWVýRIý$LUý0RQLWRULQJïýý-ïý$LUý3ROOXWïý&RQWUROý$VVRFïýýêèãìëççðìëæêï

6WUHQJHñý'ï/ïýDQGý3ï-ïý&KDPEHUODLQïýýìääèïýý0XOWLPHGLDý(QYLURQPHQWDOý3ROOXWDQWý$VVHVVPHQW
6\VWHPýõ0(3$6ôãýý([SRVXUHý3DWKZD\ýDQGý+XPDQý+HDOWKý,PSDFWý$VVHVVPHQWý0RGHOVïýý31/ð
ìíèëêïýý5LFKODQGñý:$ãýý3DFLILFý1RUWKZHVWý/DERUDWRU\ï

7KLERGHDX[ñý/ï-ïýýìäæäïýý&KHPRG\QDPLFVñý(QYLURQPHQWDOý0RYHPHQWýRIý&KHPLFDOVýLQý$LUñ
:DWHUñýDQGý6RLOïýý1HZý<RUNñý1<ãýý-RKQý:LOH\ýDQGý6RQVï

7KRPDVñý.ï:ïñý(ï'ïý3HOOL]]DULñý&ï$ïý&OD\WRQñý5ï/ïý3HUULWWñý5ï1ïý'LHW]ñý5ï:ïý*RRGULFKñý:ï&ï
1HOVRQýDQGý/ï$ïý:DOODFHïýýìääêïýý7HPSRUDOý9DULDELOLW\ýRIý%HQ]HQHý([SRVXUHVýIRUý5HVLGHQWVýLQ
6HYHUDOý1HZý-HUVH\ý+RPHVýZLWKý$WWDFKHGý*DUDJHVýRUý7REDFFRý6PRNHïýý-ïý([SRVïý$QDOïý(QYLURQï
(SLGHPïýýêãéäðæêï

7KRPSVRQñý.ï0ïýDQGý'ï(ïý%XUPDVWHUïýýìääìïýý3DUDPHWULFý'LVWULEXWLRQVýIRUý6RLOý,QJHVWLRQýE\
&KLOGUHQïýý5LVNý$QDO\VLVïýýììãêêäðêéëï

7UDYLVñý&ï&ïýDQGý6ï7ïý+HVWHUïýýìääìïýý*OREDOý&KHPLFDOý3ROOXWLRQïýý(QYLURQý6FLý7HFKQROïý
ëèãåìéðåìäï

7UDYLVñý&ï&ïýDQGý%ï3ïý%OD\ORFNïýýìääëïýý9DOLGDWLRQýRIýDý7HUUHVWULDOý)RRGý&KDLQý0RGHOïýý-ïý([SRVï
$QDOïý(QYLURQïý(SLGHPïýýëãëëìðëêäï

7XUNñý%ï+ïñý'ï7ïý*ULPVUXGñý-ï7ïý%URZQñý.ï/ïý*HLVOLQJð6RERWNHñý-ïý+DUULVRQñýDQGý5ï-ïý3ULOOïýýìäåäïý
&RPPHUFLDOý%XLOGLQJý9HQWLODWLRQý5DWHVýDQGý3DUWLFOHý&RQFHQWUDWLRQVïýý$6+5$(ý7UDQVDFWLRQVïý
äèõ3DUWýìôï
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8ï6ïý(3$ïýýìäåêïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýýý7KHý1$$46ý([SRVXUHý0RGHO
$SSOLHGýWRý&DUERQý0RQR[LGHïýý(3$ðéèíîèðåêðííéïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãýý2IILFHýRIý$LU
4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýýìäåéïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýýý$ý6WXG\ýRIý3HUVRQDOý([SRVXUHýWR
&DUERQý0RQR[LGHýLQý'HQYHUñý&RORUDGRïýý(3$ðçííîèéðåéðíìéïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãý
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWï

8ï6ïý(3$ïýýìäåçïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý8VHUVý0DQXDOýIRUýWKHý+XPDQ
([SRVXUHý0RGHOýõ+(0ôïýý(3$ðèéíîèðåçðííìïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãý2IILFHýRIý$LU
4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý-XQHï

8ï6ïý(3$ïýýìäåæïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý([SRVXUHý$VVHVVPHQW
0HWKRGRORJ\ýõ7($0ôý6WXG\ãý6XPPDU\ýDQGý$QDO\VLVýõ9ROXPHýìôïýý(3$ðçííîçðåæðííëDñý17,6
ú3%ýååðìíííçíïýý:DVKLQJWRQñý'ï&ïãýý2IILFHýRIý$FLGý'HSRVLWLRQïýý-XQHï

8ï6ïý(3$ïýýìääíDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý%HQ]HQHý([SRVXUHý$VVHVVPHQW
0RGHOýõ%($0ôãýëQGý,QWHULPý5HSRUWïýý(3$îçííî;ðäíîíëæïýý/DVý9HJDVñý19ãýý(QYLURQPHQWDO
0RQLWRULQJý6\VWHPVý/DERUDWRU\ï

8ï6ïý(3$ïýýìääíEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý0HWKRGRORJ\ýIRUý$VVHVVLQJý+HDOWK
5LVNVý$VVRFLDWHGýZLWKý,QGLUHFWý([SRVXUHýWRý&RPEXVWRUý(PLVVLRQVïýý,QWHULPý)LQDOïý
(3$îçííîçðäíîííêïýý:DVKLQJWRQý'&ñý2IILFHýRIý+HDOWKýDQGý(QYLURQPHQWDOý$VVHVVPHQWï

8ï6ïý(3$ïýýìääìïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý+(0ð,,ý8VHU©Vý*XLGHïýý(3$îéèíîêð
äìðííìíïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýýìääëDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý*XLGHOLQHVýIRUý([SRVXUH
$VVHVVPHQWãý1RWLFHïýý)HGïý5HJïýýèæõìíéôãëëåååðëëäêåïýý0D\ýëäï

8ï6ïý(3$ïýýìääëEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7R[LFý0RGHOLQJý6\VWHPý/RQJð7HUP
õ72;/7ôãýý8VHU©Vý*XLGHïýý(3$ðéèíîéðäëðííêïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãýý2IILFHýRIý$LU
4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý1RYHPEHUï

8ï6ïý(3$ïýýìääëFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý$ý7LHUHGý0RGHOLQJý$SSURDFKýIRU
$VVHVVLQJýWKHý5LVNVý'XHýWRý6RXUFHVýRIý+D]DUGRXVý$LUý3ROOXWDQWVïýýýý(3$ðéèíîéðäëðííìïý
5HVHDUFKý7ULDQJOHý3DUNñý1&ãýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýýìääëGïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý0XOWLPHGLDý&RQWDPLQDQWý)DWHñ
7UDQVSRUWñýDQGý([SRVXUHý0RGHOãýýý'RFXPHQWDWLRQýDQGý8VHU©Vý0DQXDOïýý:DVKLQJWRQñý'ï&ïãý
2IILFHýRIý+HDOWKýDQGý(QYLURQPHQWDOý$VVHVVPHQWýDQGý2IILFHýRIý(QYLURQPHQWDOý3URFHVVHVýDQG
(IIHFWVý5HVHDUFKï

8ï6ïý(3$ïýýìääêDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý(VWLPDWLRQýRIýWKHý([SRVXUHýWR
%HQ]HQHýRIý6HOHFWHGý3RSXODWLRQVýLQýWKHý6WDWHýRIý7H[DVý8VLQJýWKHý%HQ]HQHý([SRVXUHý$VVHVVPHQW
0RGHOýõ%($0ôïýý/DVý9HJDVñý19ãýý(QYLURQPHQWDOý0RQLWRULQJý6\VWHPVý/DERUDWRU\ï
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8ï6ïý(3$ïýýìääêEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý$GGHQGXPýWRý0HWKRGRORJ\ýIRU
$VVHVVLQJý+HDOWKý5LVNVý$VVRFLDWHGýZLWKý,QGLUHFWý([SRVXUHýWRý&RPEXVWRUý(PLVVLRQVïýý([WHUQDO
5HYLHZý'UDIWïýý(3$îçííî$3ðäêîííêïýý:DVKLQJWRQý'&ñý2IILFHýRIý+HDOWKýDQGý(QYLURQPHQWDO
$VVHVVPHQWï

8ï6ïý(3$ïýìääéDïý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý5HSRUWýRIýWKHý$JHQF\ý7DVNý)RUFHýRQ
HQYLURQPHQWDOýUHJXODWRU\ýPRGHOLQJïý*XLGDQFHñýVXSSRUWýQHHGVñýGUDIWýFULWHULDýDQGýFKDUWHUïýý(3$
èííð5ðäéðííìïý:DVKLQJWRQñý'&ãýý2IILFHýRIý6ROLGý:DVWHýDQGý(PHUJHQF\ý5HVSRQVHï

8ï6ïý(3$ïýýìääéEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7R[LFý0RGHOLQJý6\VWHPý6KRUWð7HUP
õ72;67ôñý8VHU©Vý*XLGHãý9ROXPHý,ïýý(3$ðéèêî5ðäéðíèå$ïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãýý2IILFH
RIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý-XO\ï

8ï6ïý(3$ïýýìääçDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý$QDO\VLVýRIýWKHý1DWLRQDOý+XPDQ
$FWLYLW\ý3DWWHUQý6XUYH\ýõ1+$36ôý5HVSRQGHQWVýIURPýDý6WDQGSRLQWýRIý([SRVXUHý$VVHVVPHQWï
(3$îçííî5ðäçîíæéïýý:DVKLQJWRQñý'ï&ïãýý2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWïýý-XO\ï

8ï6ïý(3$ïýýìääçEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý6XPPDU\ý5HSRUWýIRUýWKHý:RUNVKRS
RQý0RQWHý&DUORý$QDO\VLVïýý(3$îçêíî5ðäçîíìíïýý:DVKLQJWRQñý'ï&ïãýý2IILFHýRIý5HVHDUFKýDQG
'HYHORSPHQWïýý6HSWHPEHUï

8ï6ïý(3$ïýýìääçFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý([SRVXUHý0RGHOVý/LEUDU\ýDQG
,QWHJUDWHGý0RGHOý(YDOXDWLRQý6\VWHPïýý5HYLVHGïýý(3$îçííî&ðäëîííëïýý:DVKLQJWRQñý'ï&ïãýý2IILFH
RIý5HVHDUFKýDQGý'HYHORSPHQWïýý0DUFKï

8ï6ïý(3$ïýýìääæDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý0HUFXU\ý6WXG\ý5HSRUWýWRý&RQJUHVV
õ9ROXPHVý,ð9,,,ôïýý(3$ðéèëî5ðäæðííèïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïý

8ï6ïý(3$ïýýìääæEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý([SRVXUHý)DFWRUVý+DQGERRNâý9ROý,ã
*HQHUDOý)DFWRUVñý9ROïý,,ãý)RRGý,QJHVWLRQý)DFWRUVñý9ROïý,,,ãý$FWLYLW\ý)DFWRUVïýý(3$îçííî3ðäèîííë)D
õ9ROïý,ôñý(3$îçííî3ðäèîííë)Eýõ9ROïý,,ôñý(3$îçííî3ðäèîííë)Fýõ9ROïý,,,ôïýý:DVKLQJWRQñý'ï&ïãý
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWïýý$XJXVWï

8ï6ïý(3$ïýýìääæFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý*XLGLQJý3ULQFLSOHVýIRUý0RQWHý&DUOR
$QDO\VLVïý(3$îçêíî5ðäæîííìïýý:DVKLQJWRQñý'ï&ïãýý2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWïýý0DUFKï

8ï6ïý(3$ïýýìääæGïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý0HWKRGRORJ\ýIRUý$VVHVVLQJý+HDOWK
5LVNVý$VVRFLDWHGýZLWKý0XOWLSOHý([SRVXUHý3DWKZD\VýWRý&RPEXVWRUý(PLVVLRQVïýý8SGDWHýWR
(3$îçííîçðäíîííêïýý1DWLRQDOý&HQWHUýIRUý(QYLURQPHQWDOý$VVHVVPHQWïýý1&($ýíëêåïý&LQFLQQDWLñ
2+ï

8ï6ïý(3$ïýýìääåDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ïýý,PSOHPHQWDWLRQýRIýWKHý75,0ý&RQFHSWXDOý'HVLJQýWKURXJKýWKHý75,0ï)D7(
0RGXOHïýý$ý6WDWXVý5HSRUWïýý(3$ðéèëî5ðäåðííìïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãýý2IILFHýRIý$LU
4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý0DUFKï
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8ï6ïý(3$ïýýìääåEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý$GYLVRU\ýRQýWKHý7RWDOý5LVN
,QWHJUDWHGý0HWKRGRORJ\ýõ75,0ôïýý(3$ð6$%ð(&ð$'9ðääðííêïýý6FLHQFHý$GYLVRU\ý%RDUGïý

8ï6ïý(3$ïýýìääåFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý3HHUý5HYLHZý+DQGERRNïýý(3$îìííð
%ðäåðííìïýý-DQXDU\ïýý:DVKLQJWRQñý'&ãýý2IILFHýRIý6FLHQFHý3ROLF\ïý

8ï6ïý(3$ïýýìääåGïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý6WXG\ýRIý+D]DUGRXVý$LUý3ROOXWDQWV
IURPý(OHFWULFý8WLOLW\ý6WHDPý*HQHUDWLQJý8QLWVý¤ý)LQDOý5HSRUWýWRý&RQJUHVVïýý(3$ýéèêî5ðäåäðííéDïý
)HEUXDU\ïý

8ï6ïý(3$ïýìääåHïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý+XPDQý+HDOWKý5LVNý$VVHVVPHQW
3URWRFROýIRUý+D]DUGRXVý:DVWHý&RPEXVWLRQý)DFLOLWLHVïýý3HHUý5HYLHZý'UDIWïýý(3$èêíð'ðäåðííì$ïý
2IILFHýRIý6ROLGý:DVWHýDQGý8ï6ïý(3$ý5HJLRQýçñý0XOWLPHGLDý3ODQQLQJýDQGý3HUPLWWLQJý'LYLVLRQï

8ï6ïý(3$ïýýìääåIïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý(3$ý7KLUGðJHQHUDWLRQý$LUý4XDOLW\
0RGHOLQJý6\VWHPïýý(3$ðçííî5ðäåîíçäõEôïýý:DVKLQJWRQñý'ï&ïãýý2IILFHýRIý5HVHDUFKýDQG
'HYHORSPHQWïýý-XQHï

8ï6ïý(3$ïýýìääåJïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7+(5GE$6(ñý9HUVLRQýìïëñý8VHU©V
0DQXDOïýý/DVý9HJDVñý19ãýý2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWïýý$XJXVWï

8ï6ïý(3$ýìäääDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7RWDOý5LVNý,QWHJUDWHGý0HWKRGRORJ\
õ75,0ôïýý75,0ï)D7(ý7HFKQLFDOý6XSSRUWý'RFXPHQWïýý9ROXPHý,ãýý'HVFULSWLRQýRIý0RGXOHïýý(3$ð
éèêî'ðääðííë$ïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïý
1RYHPEHUï

8ï6ïý(3$ýìäääEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7RWDOý5LVNý,QWHJUDWHGý0HWKRGRORJ\
õ75,0ôïýý75,0ï)D7(ý7HFKQLFDOý6XSSRUWý'RFXPHQWïýý9ROXPHý,,ãýý'HVFULSWLRQýRIý&KHPLFDO
7UDQVSRUWýDQGý7UDQVIRUPDWLRQý$OJRULWKPVïýý(3$ðéèêî'ðääðííë%ïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ã
2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý1RYHPEHUï

8ï6ïý(3$ýìäääFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7RWDOý5LVNý,QWHJUDWHGý0HWKRGRORJ\
õ75,0ôïý6WDWXVý5HSRUWïýý(3$ðéèêî5ðääðíìíïý5HVHDUFKý7ULDQJOHý3DUNñý1&ãý2IILFHýRIý$LUý4XDOLW\
3ODQQLQJýDQGý6WDQGDUGVïýý1RYHPEHUï

8ï6ïý(3$ïýýìäääGïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý6\VWHPVý,QVWDOODWLRQýDQGý2SHUDWLRQ
0DQXDOýIRUýWKHý(3$ý7KLUGð*HQHUDWLRQý$LUý4XDOLW\ý0RGHOLQJý6\VWHPýõ0RGHOVðêý9HUVLRQýêïíôïý
$WPRVSKHULFý0RGHOLQJý'LYLVLRQñý1DWLRQDOý([SRVXUHý5HVHDUFKý/DERUDWRU\ñý5HVHDUFKý7ULDQJOH
3DUNñý1&ýDQGý(3$ý6\VWHPVý'HYHORSPHQWý&HQWHUýõ$ýFRQWUDFWRUýRSHUDWHGýIDFLOLW\ôñý6FLHQFH
$SSOLFDWLRQVý,QWHUQDWLRQDOý&RUSRUDWLRQñý$UOLQJWRQñý9$ïýý-XQHï

8ï6ïý(3$ïýýìäääHïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý1DWLRQDOý$LUý7R[LFVý3URJUDPãý7KH
,QWHJUDWHGý8UEDQý6WUDWHJ\ïýý)HGHUDOý5HJLVWHUýçéãýêåæíèðêåæéíïýý-XO\ýìäï

8ï6ïý(3$ïýýìäääIïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý5HVLGXDOý5LVNý5HSRUWýWRý&RQJUHVVïý
(3$ýðýéèêî5ðääðííìïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVñý5HVHDUFKý7ULDQJOHý3DUNñ
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1&ïýý0DUFKï

8ï6ïý(3$ïýýìäääJïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý5HSRUWýRIýWKHý:RUNVKRSýRQ
6HOHFWLQJý,QSXWý'LVWULEXWLRQVýIRUý3UREDELOLVWLFý$VVHVVPHQWVïýý(3$îçêíî5ðäåîííéïýý:DVKLQJWRQñ
'ï&ïãýý2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWïýý-DQXDU\ï

8ï6ïý(3$ïýýìäääKïýý0HWKRGRORJ\ýIRUý$VVHVVLQJý+HDOWKý5LVNVý$VVRFLDWHGýZLWKý0XOWLSOHý3DWKZD\V
RIý([SRVXUHýWRý&RPEXVWRUý(PLVVLRQVïýý1DWLRQDOý&HQWHUýIRUý(QYLURQPHQWDOý$VVHVVPHQWïýý2IILFHýRI
5HVHDUFKýDQGý'HYHORSPHQWïýý(3$ýçííî5ðäåîìêæïý

9DQý9HHQñý0ï3ïýýìääèïýý&216(;32ýðý$ýSURJUDPýWRýHVWLPDWHýFRQVXPHUýSURGXFWýH[SRVXUHýDQG
XSWDNHïýý5HSRUWý1Rïýçìëåìíïííëïýý%LOWKRYHQñý7KHý1HWKHUODQGVãýý5,90ï

:DGGHQñý5ïý$ïýDQGý3ïý$ïý6FKHIIïýýìäåêïýý,QGRRUý$LUý3ROOXWLRQý&KDUDFWHUL]DWLRQñý3UHGLFWLRQýDQG
&RQWUROïýý1HZý<RUNñý1<ãýý:LOH\ý,QWHUVFLHQFHï

:DOGPDQñý-ï0ïñý3ï-ïý/LR\ñý$ïý*UHHQEHUJýDQGý-ï3ïý%XWOHUïýýìääìïýý$QDO\VLVýRIý+XPDQý([SRVXUHýWR
%HQ]RõDôS\UHQHýYLDý,QKDODWLRQýDQGý)RRGý,QJHVWLRQýLQýWKHý7RWDOý+XPDQý(QYLURQPHQWDOý([SRVXUH
6WXG\ýõ7+((6ôïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýìãìäêðëëèï

:DOODFHñý/ï$ïñý(ï'ïý3HOOL]]DULñý7ïý+DUWZHOOñý&ï0ïý6SDUDFLQRñý/ï6ïý6KHOGRQýDQGý+ï6ïý=HORQïýýìäåèïý
3HUVRQDOý([SRVXUHVñý,QGRRUîRXWGRRUý5HODWLRQVKLSVñýDQGý%UHDWKý/HYHOVýRIý7R[LFý3ROOXWDQWV
0HDVXUHGýIRUýêèèý3HUVRQVýLQý1HZý-HUVH\ïýý$WPRVïý(QYLURQïýýìäãìçèìðìççäï

:DOODFHñý/ïñý:ïý1HOVRQñý5ïý=LHJHQIXVñý(ïý3HOOL]]DULñý/ïý0LFKDHOñý5ïý:KLWPRUHñý+ïý=HORQñý7ï
+DUWZHOOñý5ïý3HUULWWýDQGý'ïý:HVWHUGDKOïýýìääìïýý7KHý/RVý$QJHOHVý7($0ý6WXG\ãýýý3HUVRQDO
([SRVXUHVñý,QGRRUðRXWGRRUý$LUý&RQFHQWUDWLRQVñýDQGý%UHDWKý&RQFHQWUDWLRQVýRIýëèý9RODWLOH
2UJDQLFý&RPSRXQGVïýý-ïý([SRVïý$QDOïý(QYLURQïý(SLGHPïýýìãìèæðìäëï

:KLFNHUñý)ï:ïýDQGý7ï%ïý.LUFKQHUïýýìäåæïýý3$7+:$<ãý$ýG\QDPLFýIRRGðFKDLQýPRGHOýWRýSUHGLFW
UDGLRQXFOLGHýLQJHVWLRQýDIWHUýIDOORXWýGHSRVLWLRQïýý+HDOWKý3K\Vïýýèëãæìæ¤æêæï

:LONHVñý&ï5ïñý0ï-ïý6PDOOñý-ï%ïý$QGHOPDQñý1ï-ïý*LDUGLQRýDQGý-ïý0DUVKDOOïýýìääëïýý,QKDODWLRQ
([SRVXUHý0RGHOýIRUý9RODWLOHý&KHPLFDOVýIURPý,QGRRUý8VHVýRIý:DWHUïýý$WPRVïý(QYLURQïý
ëç$ãëëëæðëëêçï

:LQHUñý$ï0ïñýHWýDOïýýìäåäïýý&KDUDFWHUL]DWLRQýRIý$LUý3ROOXWLRQý([SRVXUHVýLQýWKHý&DOLIRUQLDý6RXWK
&RDVWý$LUý%DVLQãýý$SSOLFDWLRQýRIýDýQHZý5HJLRQDOý+XPDQý([SRVXUHýõ5(+(;ôýPRGHOïýý5LYHUVLGHñ
&$ãýý8QLYHUVLW\ýRIý&DOLIRUQLDï

<DQJñý<ï<ïýDQGý&ï%ïý1HOVRQïýýìäåçïýý$Qý(VWLPDWLRQýRIý'DLO\ý)RRGý8VDJHý)DFWRUVýIRUý$VVHVVLQJ
5DGLRQXFOLGHý,QWDNHVýLQýWKHý8ï6ïý3RSXODWLRQïýý+HDOWKý3K\Vïýýèíãëéèðëèæï

=DUWDULDQñý9ï*ïýýìääçïýý'(50ýõ'HUPDOý([SRVXUHý5HGXFWLRQý0RGHOôãýý$ýSK\VLFDOðVWRFKDVWLF
PRGHOýIRUýXQGHUVWDQGLQJýGHUPDOýH[SRVXUHýWRýFKHPLFDOVïýý'RFWRUDOý'LVVHUWDWLRQïýý6WDQIRUG
8QLYHUVLW\ñý6WDQIRUGñý&$ï
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=DUWDULDQý9ï*ïñýg]ND\QDNý+ïñý%XUNHý-ï0ïñý=XIDOOý0ï-ïñý5LJDVý0ï/ïñýDQGý)XUWDZý-Uïý(ï-ïýý$
0RGHOLQJý)UDPHZRUNý)RUý(VWLPDWLQJý&KLOGUHQöVý5HVLGHQWLDOý([SRVXUHýDQGý'RVHýWRý&KORUS\ULIRV
9LDý'HUPDOý5HVLGXHý&RQWDFWýDQGý1RQð'LHWDU\ý,QJHVWLRQïýý6XEPLWWHGýWRý(QYLURQPHQWDOý+HDOWK
3HUVSHFWLYHVïýý6HSWHPEHUýìäääï


